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Polycystic ovary syndrome (PCOS) is the most common endocrine disorder among women of reproductive age, affecting nearly 7% of them.\[[@ref1][@ref2]\] The endocrine hallmarks are hyperandrogenemia and, to a less extent, hypersecretion of luteinizing hormone.\[[@ref3]\] The characteristic clinical features of PCOS are menstrual irregularity, such as amenorrhea, oligomenorrhea, or other irregular uterine bleeding, and signs of excessive androgen production, such as hirsutism, greasy skin, acne, and obesity.\[[@ref4][@ref5][@ref6]\] The etiology of PCOS largely remains unknown.\[[@ref1][@ref2]\] PCOS is considered to be not only a reproductive endocrinopathy, but also a metabolic disorder,\[[@ref7][@ref8]\] and its morbidity may include hyperinsulinemia, insulin resistance, early onset of type 2 diabetes mellitus, and dyslipidemia.\[[@ref8]\] Obesity is a prominent feature of PCOS, occurring in 40-50% of PCOS patients.\[[@ref9][@ref10]\] Also, the prevalence of PCOS is increased in overweight and obese women when compared to their lean counterparts. The prevalence rates of PCOS in underweight, normal-weight, overweight, and obese women are 8.2, 9.8, 9.9, and 9.0%, respectively. Prevalence rates reaches 12.4 and 11.5% in women with BMI 35-40 kg/m^2^ and greater than 40 kg/m^2^.\[[@ref11]\]

Obesity worsens the clinical, endocrine and metabolic features of the syndrome, mostly by increasing insulin resistance and hyperinsulinaemia.\[[@ref12][@ref13]\] Besides obesity, the topography of body fat is an important issue. The major endocrine symptom of PCOS, hyperandrogenicity, is clearly associated with the amount of fat localized in the upper body sites.\[[@ref2]\] It is suggested that there is a possible association between diet and risks of PCOS. But there are limited data on the dietary history of women with PCOS.\[[@ref1]\] The objective of this study was to characterize the anthropometric and dietary profile of women with PCOS and to compare it with that of healthy age-matched women.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

The study participants, materials, and methods were approved by the student research committee of Shiraz University of Medical Sciences. This study was a case-control study. The study population consisted of patients who attended the Clinic for Gynecology and Obstetrics at Motahari Clinic (Shiraz Medical University) from April 2009 to August 2009. Sixty five women aged between 17 and 48 years, who fit the diagnostic criteria for PCOS served as cases. The PCOS was diagnosed byultrasound appearance of polycystic ovaries and determination of hormonal parameters based on standard Rotterdam Criteria 2003. All of the women suffered from menstrual disorders, such as amenorrhoeaor oligomenorrhoea. We excluded patients with any other etiology such as liver, kidney and heart problems. The control group consisted of 65 healthy women who attended the clinic along with their patients and were matched for age with the PCOS group. All the controls had regular menstrual cycles (26-33 day cycles). All the participants, PCOS patients as well as controls, were in good health conditionandwere not on any medication which might affect hormone metabolism or body composition. All the participants were non-smokers and none of them was on excessivephysical training.

For each participant, a questionnaire of demographic information (job, exercise habits, education and socio-

economic status, etc.,) was completed. Each participant was asked to provide a detailed history of menstruation and also signs and symptoms of PCOS such as acne, hirsutism and greasy skin.

Anthropometric information was gathered as follows: Stature (in cm) and body weight (in kg) were determined for eachparticipant and BMIwas calculated. The waist and hip circumferences were measured and the waist-to-hip ratio (WHR) was also calculated.\[[@ref14]\] To evaluate the dietary intake of the participants, three 24-hour dietary recall questionnaires were filled for each person (two weekdays and a weekend) by a trained dietition. Total energy intake (kcal), levels of carbohydrate (%), protein (%), fat (%), SFA (gr), PUFA (%) and MUFA (%) intake in the participants were also analyzed, using food processor software NUT-4 modified by incorporating the Iranian food table.

Statistical analysis {#sec2-1}
--------------------

Statistical analysis was done using the Statistical Package for the Social Sciences, version 13.0, for Windows (SPSS, Inc., Chicago). The independent samplet-test and Mann-Whitney U test was used to compare the means of the two groups. *P* value less than 0.05 was considered as statistically significant. All data were expressed as mean ± SD.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The participants of the present study were 65 women with PCOS as cases and 65 healthy women as control group. The average age of the participants in the case and control groups was 25.11 ± 6.1 and 26.11 ± 6.5 years, respectively. There was no significant difference between the two means (*P* = 0.83). Besides the age variable, the two groups were also matched regarding the education and socio-economic status (*P* = 0.499). There was no significant difference in the percentage of women who exercised regularly between the two groups (32.3% vs. 35.8%; *P* = 0.075). A significantly higher percentage of PCOS women reported PCOS in their family than healthy women (*P* \< 0.001).

There was no significant difference between the mean of body mass index of the two groups \[[Table 1](#T1){ref-type="table"}\], but the mean of the waist circumference was significantly higher in the PCOS group, compared to the control group (*P* = 0.016).

###### 

Anthropometric characteristics of the participants
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We also compared the occurrence of three most common signs of this syndrome including acne, hirsutism and greasy skin in the normal weight and overweight subgroups of PCOS women \[[Table 2](#T2){ref-type="table"}\]. Although there were no significant differences in greasy skin and acne between the normal weight and overweight PCOS patients, a significantly higher percentage of overweight patients had hirsutism compared to the normal weight (*P* = 0.009).

###### 

PCOS signs and dietary pattern in the normal weight and overweight patients with PCOS
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The mean intakes of calorie in the PCOS and control group were 1508 ± 581 and 1207 ± 391 kcal, respectively \[[Table 3](#T3){ref-type="table"}\]. There was a significant difference between the mean calorie intake of the PCOS and control groups (*P* = 0.001) so that the PCOS women consumed more calorie than the healthy ones. The mean fat intake (%) was significantly higher in the PCOS group than the control group (*P* = 0.019). SFA and PUFA were also consumed more in the PCOS group (*P* = 0.043 and 0.025, respectively). We also compared the dietary pattern of the normal weight and overweight PCOS patients. As shown in [Table 2](#T2){ref-type="table"}, no significant difference was seen between their dietary intakes.

###### 

Dietary pattern of the PCOS and control group
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========================

PCOS is the most common endocrine disorder among women of reproductive age, affecting nearly 7% of them.\[[@ref1][@ref2]\] PCOS is considered to be not only a reproductive endocrinopathy, but also a metabolic disorder,\[[@ref7][@ref8]\] and its morbidity may include hyperinsulinemia, insulin resistance, early onset of type 2 diabetes mellitus, dyslipidemia, macrovascular disease and thrombosis, endometrial hyperplasia and carcinoma, and obstructive sleep apnea.\[[@ref7][@ref8]\]

In the present study, the dietary patterns and anthropometric characteristics of a group of women with PCOS and a group of age-matched healthy women were compared. The mean BMI of the two groups was within the normal range (19-24.9kg/m^2^), and there was no significant difference between the two means. But different patterns of fat distribution were seen between the two groups, so that the marker of abdominal obesity, mean of waist circumference was significantly higher in the PCOS patients than the healthy controls. Similar results were reached in a study by Kirchengast *et al*., who showed that lean PCOS patients have a significantly higher amount of fat tissue of the total body and the upper body region compared to the lean controls.\[[@ref2]\]

The gynoid type of fat distribution develops during female puberty and persistsduring the fertile phase of adult life.\[[@ref2]\] Peripheralfat tissue, especially in the lower body region is an importantsource of extra-ovarian estrogen synthesis, because the aromatizationfrom androgens to estrogens takes place there.\[[@ref2]\] It is important to note that the major endocrine symptom of PCOS, hyperandrogenicity, is clearly associated with a preponderance of fat localizedin the upper body sites. This sex specific fat distribution, commonly called android fat distribution, is associated with obesity and a variety of metabolic characteristics, but is also mentioned as an indicator of reduced reproductivecapability of the woman.\[[@ref2]\]

Insulin resistance is independent of the effect of obesity; both lean and obese women with PCOS have evidence of decreased insulin sensitivity, but insulin resistance is most marked where there is an interaction between obesity and the syndrome.\[[@ref3][@ref15][@ref16]\] Specially abdominal obesity in accompanied with the occurrence of insulin resistance and compensatory hyperinsulinism. Systemic hyperinsulinism plays a major role in the development of the hyperandrogenism characteristic of the PCOS.\[[@ref17]\]

Insulin appears to affect androgen secretion and metabolism. Insulin acts synergistically with luteinizing hormone to enhance androgen production. Insulin also inhibits hepatic synthesis of sex hormone -- binding globulin, the key circulating protein that binds to testosterone and thus increases the proportion of testosterone that circulates in the unbound, biologically available, or "free," state. Testosterone inhibits and estrogen stimulates hepatic synthesis of sex hormone -- binding globulin.\[[@ref3][@ref7]\]

A close correlation exists between adiposity and severity of the symptoms in women with PCOS,\[[@ref8]\] and since acne, hirsutism and greasy skin are the most common variable signs of hyperandrogenism,\[[@ref4]\] the prevalence of these symptoms were assessed in two BMI subgroups of our patients: The normal weight and overweight. Although there were no significant differences in greasy skin and acne between the normal weight and overweight PCOS patients, a significantly higher percentage of overweight women reported hirsutism compared to the normal weight. In a study by Liou *et al*., the obese women with PCOS did not present with a higher prevalence of hirsutism and in fact they had a lower incidence of acne than non-obese participants.\[[@ref8]\] In another cross-sectional study by Tamimi *et al*., hirsutism, the major clinical feature of PCOS, did not increase significantly from the normal weight subgroup to overweight and to obese subgroups of PCOS patients.\[[@ref4]\]

There is a fairly general agreement that sex hormone--binding globulin (SHBG) concentrations are much lower in obese women than the lean PCOS patients.\[[@ref8][@ref18][@ref19]\] Obese women with PCOS have high free androgen indices and lower SHBG than non-obese women; therefore, one would expect the obese women with PCOS to show more severe functional hyperandrogenism.\[[@ref8]\] Among hyperandrogenism symptoms, hirsutism is most closely linked with androgen status.\[[@ref8]\] That is why we saw a higher prevalence of hirsutism in the overweight patients.

Lifestyle modification focusing predominantly on diet and exercise behavior is considered the preferred first-line treatment For PCOS management with the primary goal to normalize serum androgens and restore reproductive function.\[[@ref20]\]

There are limited data on the diet history of women with PCOS.\[[@ref1]\] The reported incidence of obesity and insulin resistance among the women with PCOS\[[@ref1]\] led us to hypothesize that patients with PCOS consume foods that contribute to obesity, elevated insulin concentrations, and ultimately, insulin resistance. Our major findings were that women with PCOS had a diet with higher total energy and fat, saturated fat and poly-unsaturated fat compared to the healthy controls. But we did not find any difference between the dietary intakes of normal weight and overweight PCOS patients. Wild *et al*.[@ref21] found that women with PCOS had a diet higher in saturated fat and lower in dietary fiber than age-matched control women.\[[@ref1]\] Jeanes *et al*., investigated the habitual diet and activity patterns of 21 UK women with PCOS. In their study, Mean percentage energy from fat was 38% (12% energy from saturated fat), with 68% of women with PCOS consuming \>35% energy from fat.\[[@ref22]\] Epidemiological studies suggest an association between a high fat, particularly saturated fat intake and reduced insulin sensitivity.\[[@ref16][@ref23][@ref24]\]

In most of the dietary studies in women with PCOS, improvements in metabolic and reproductive outcomes have been closely related to improvements in insulin sensitivity, suggesting that dietary modification designed to improve insulin resistance may produce benefits greater than those achieved by energy restriction alone.\[[@ref16]\] In an interventional study by Thompson *et al*. on the effects of energy-restricted high protein diet (5000-6000 kJ/d), weight loss via energy restriction improved reproductive function, cardiometabolic abnormalities, and hormonal parameters in overweight and obese women with PCOS.\[[@ref20]\]

As reported, in our participants, fat intake was significantly higher in PCOS patients than healthy controls. This high fat diet might have increased insulin resistance and caused hyperinsulinemia in patients. As we discussed previously, hyperinsulinemia can cause hyperandrogenism.\[[@ref16]\]

We conclude that in PCOS patients, android obesity in a common feature and this abdominal adiposity may be related to PCOS complications. We can also report that PCOS symptoms are more severe in overweight PCOS patients than the normal weight. As to the dietary pattern, PCOS patients consume more calories and more fat in their diets and this might have been correlated to their disease. We recommend clinical trials to be designed to assess the effects of different patterns of diet and changes in anthropometric indices on the signs and symptoms of PCOS.
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